Effects of Uygur sand therapy on the mechanical properties of femurs in osteoarthritic rabbits.
To investigate the effects of Uygur sand therapy on the mechanical properties of the femur bone of osteoarthritic rabbits. Sixteen rabbits were injected with papain in the right posterior femoral articular cavity on the first, fourth and seventh day to establish the osteoarthritis (OA) rabbit model. Animals were divided into the experimental group and control group (8 rabbits each). The experimental group was treated with sand therapy, and the control group received no sand therapy treatment. Computed tomography (CT) scanning was used to collect the data of the femur before modeling, after modeling and 14 and 28 days after sand treatment. A 3D model of the femur was generated with the MIMIC software the bone layer was divided according to the different gray values and the change of the bone volume was analyzed. The body mesh is divided, and the material properties are given, then the three-point bending simulation is performed in Ansys. Additionally, the three-point bending test was performed on all the rabbits' femur to obtain the deflection and maximum stress values. And the effects of the sand treatment on the volume and mechanical properties of the bone were analyzed. Finally, the simulation results are compared with the experimental results, and the effects of sand treatment on the volume and mechanical properties of the bone are analyzed. (1) there is a tendency in the control group to convert the hard bone into dense bone and soft bone, while in the experimental group, the soft bone is converted into dense bone and hard bone obviously; (2) the morphological parameters of the experimental group are lower than those of the control group, whereas the maximum load, maximum normal stress, maximum shear stress of the experimental group are higher than those of the control group. (3) The mechanical test of three-point bending test was carried out using the three dimensional finite element model of rabbit femur. The sand therapy has positive effects on the volume distribution of bone layer and the mechanical properties of the femur of adult osteoarthritic rabbits.